Age-related changes in the control of hepatic cyclic AMP levels by alpha 1- and beta 2-adrenergic receptors in male rats.
Hepatocytes from juvenile male rats (80-110 g) showed a 12-fold elevation of cAMP in response to epinephrine, which was mediated by beta 2-adrenergic receptors. In these cells, either alpha 1- or beta 2-adrenergic stimulation alone activated phosphorylase and glucose release although the alpha 1-phosphorylase response was 10-fold more sensitive to epinephrine and resulted in more rapid (by 10-20 s) activation of the enzyme. This suggests that the beta 2-adrenergic response is functionally unimportant for glycogenolysis, even in juvenile rats. beta 2-Adrenergic stimulation did, however, produce an increase in the rate of gluconeogenesis from [U-14C] lactate in these cells. Aging in the male rat was associated with attenuation of the beta 2-adrenergic cAMP response coupled with the emergence of an alpha 1-receptor-mediated accumulation of cAMP. The order of potency displayed by the alpha 1-adrenergic/cAMP system to adrenergic agonists and antagonists was identical with that of the alpha 1-adrenergic/Ca2+ system. These data suggest that, in maturity, hepatic alpha 1-receptors become linked to 2 separate transduction mechanisms, namely Ca2+ mobilization and cAMP generation. Calcium depletion of hepatocytes from adult, but not juvenile, male rats increased the alpha 1-component of the cAMP response to epinephrine, but under these conditions, alpha 1-activation of phosphorylase occurred more slowly than in calcium-replete cells. Blockade of alpha 2-adrenergic receptors did not significantly modify catecholamine effects on hepatocyte cAMP or phosphorylase a levels in male rats at any age studied, suggesting a lack of functional significance for these receptors in the regulation of glycogenolysis.